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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers packaged sel f-contained hernetic
conpressor units. Rewite if unit is not
sel f-contai ned per definition

Drawi ngs or schedul e shall include capacity,
capacity conditions, pressure drops, contro
di agrans, and refrigerant used.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

The publications listed below forma part of this section to the extent
ref erenced:

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 480 (1987) Refrigerant-Cool ed Liquid Cool ers,
Renot e Type
ARl 520 (1997) Positive Displacenent Refrigerant

Conpressors, Conpressor Units and
Condensing Units

ARl 550/590 (1998) Water-Chilling Packages Using the
Vapor Conpression Cycle

SECTI ON 15626 Page 2



AMVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE- Hdbk SE- SI (2000) Handbook, HVAC Systens and
Equi prent (Sl Edition)

ASME | NTERNATI ONAL ( ASME)

ASME BPVC SEC VI D1 (1998) Boiler and Pressure Vessel Code;
Section VIII, Pressure Vessels Division 1
- Basi c Coverage

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 1940-1 (1986e) Mechanical Vibration - Bal ance
Quality Requirenments of Rigid Rotors -
Part 1. Determ nation of Pernissible
Resi dual Unbal ance

NATI ONAL ELECTRI CAL MANUFACTURER S ASSCCI ATI ON ( NEMA)
NEVA MG 1 (1998) Mdtors and Generators
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA 250 (1991) Enclosures for Electric Equi pnent
(1000 Vol ts Maxi nmum

U S. DEPARTMENT OF ENERGY ( DOE)

DCE CE-2 (2000) How to Buy an Energy-Efficient
Wat er - Cool ed El ectric Chiller

DCE CE-6 (2000) How to Buy an Energy-Efficient
Air-Cool ed Electric Chiller

.2 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Review subnmittal description (SD) definitions
in Section 01330 SUBM TTAL PROCEDURES and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each submittal

descri ption.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

The followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES i n sufficient detail to show full conpliance with the
speci fication:
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SD-01 Preconstruction Subnmttals

Mat eri al , Equi pnent, and Fixture Lists shall be submitted for
centrifugal chiller systens in accordance w th paragraph entitled,
"CGeneral Requirenents," of this section.

SD- 02 Shop Drawi ngs

Connection diagrans shall be submitted indicating the relations
and connections of the following itens. Draw ngs shall indicate
t he physical layout of all controls, and internal tubing and

Wi ring details.

Centrifugal Water Chiller
Conpr essor

Condenser

Cool er

Purge System

Mot or s

Control and Control Panels

Control Diagrans shall be submtted for centrifugal chiller units
in accordance with paragraph entitled, "General Requirenents," of
this section.

Installation drawi ngs shall be submitted for centrifugal chiller

systens in accordance with the paragraph entitled, "lInstallation,”
of this section. Draw ngs shall indicate overall physical
features, dinensions, ratings, service requirenments, and equi pnent
wei ght s.

As-Built Drawi ngs shall be submitted for centrifugal chiller units
in accordance with paragraph entitled, "General Requirenents," of
this section.

SD- 03 Product Data

Equi pnent Foundation Data shall be subnmitted for the foll ow ng
itens in accordance with paragraph entitled, "General
Requirenents," of this section.

Centrifugal Water Chiller
Conpr essor

Condenser

Cool er

Purge System

Mot or s

Equi prent and Performance Data shall be subnitted for centrifugal
water chillers in accordance with paragraph entitled, "General
Requirenents," of this section.

Manufacturer's catal og data shall be submtted for the foll ow ng
itens:
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Centrifugal Water Chiller
Conpr essor

Condenser

Cool er

Purge System

Mot or s

Control and Control Panels
I nsul ation

Vi bration Isolation
Speci al Tool s

Spare Parts

SD- 04 Sanpl es

Manufacturer's Standard Col or Chart shall be submitted in
accordance with paragraph entitled, "General Requirenents," of
this section.

SD- 05 Design Data

Desi gn Anal ysis and Cal cul ations shall be subnitted in accordance
with paragraph entitled, "General Requirenents," of this section.

SD- 06 Test Reports

Test reports for chiller units shall be submtted indicating the
results of performance tests perforned in accordance with the
paragraph entitled, "Field Testing," of this section.

SD-07 Certificates

Li sting of Product Installation shall be submitted for centrifugal
chiller units in accordance w th paragraph entitled,
"Installation," of this section.

Certificates shall be subnitted for followi ng itens show ng
conformance with the referenced standards contained in this
section.

Centrifugal Water Chiller
Conpr essor

Condenser

Cool er

Purge System

Mot or s

Control and Control Panels
I nsul ati on

Vi bration Isolation
Speci al Tool s

Spare Parts

SD-10 Operation and Mai ntenance Data
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Operation and Mai ntenance Manual s shall be subnitted in accordance
with paragraph entitled, "Manufacturer's Representative," of this
section.

1.3 GENERAL REQUI REMENTS

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: If Section 15003 GENERAL MECHANI CAL

PROVI SIONS is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the foll ow ng paragraph
deleted. If Section 15072 VI BRATI ON | SOLATI ON FOR
Al R CONDI TI ONI NG EQUI PMENT is not included in the
proj ect specification, applicable requirenents

t heref rom shoul d be inserted and the second
paragraph deleted. |If Section 16225 MOTORS is not
included in the project specification, applicable
requirenents therefromshould be inserted and the
third paragraph del et ed.

EE R R R R R R R R R R R R R R R R R R R R R R R I

[ Section 15003 GENERAL MECHANI CAL PROVI SI ONS applies to work specified in
this section.]

[ Section 15072 VI BRATI ON | SOLATI ON FOR Al R CONDI TI ONI NG EQUI PMENT appl i es
to work specified in this section.]

[ Section 16225 MOTORS applies to this section.]

Control Diagrans shall be submitted for centrifugal chiller units show ng
t he physical and functional relationship of equipnent. Electrical diagranms
shal | show the size, type, and capacity of the system

As-Built Drawi ngs shall be submitted for centrifugal chiller units
providing current factual information including deviations from and
anendnents to, the drawi ngs and conceal ed and visible changes in the work.

Mat eri al, Equipnent, and Fixture Lists shall be submitted for centrifuga
chiller systens including manufacturer's style or catal og nunbers,
specification and drawi ng reference nunbers, warranty information, and
fabrication site information.

Equi pnent and Performance Data shall be submitted for centrifugal water
chillers indicating the guaranteed maxi rum brake power at 75-, 50-, 25-,
and 10- percent points of full conpressor capacity at design condenser

wat er tenperature. This information shall be devel oped fromdata specified
her ei n.

Equi pnent Foundation Data shall be submitted including equi pnent wei ght and
operating | oads, |ocation and projection of anchor bolts, and horizonta

and vertical clearances for installation, operation, and nmaintenance. Data
shal | al so include dinensions of foundations and rel ative el evati ons, and
installation requirenents such as noi se abatenent, vibration isolation, and
utility services.
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Manuf acturer's Standard Color Chart shall indicate the manufacturer's
standard col or selections and finishes for chiller units.

Desi gn Anal ysis and Cal cul ati ons shall be submitted for centrifuga
chillers indicating the manufacturer's recomended power ratings,
rotational speeds, and piston speeds.

PART 2 PRODUCTS

2.

2.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Punp and Modtor bal ance shall conformto |ISO
1940-1 - (1986) Bal ance Quality Requirenents of

Rigid Rotors - Determination of Pernissible Residua
Unbal ance unl ess otherw se noted. Modtor vibration

| evel s shall conformto NEMA Specification MG1,

Mot ors and Generators, Part 7 unless otherw se noted.

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: All rotating machinery shall be capabl e of
havi ng shaft alignnment and machi ne bal ance fol | owi ng
installation. This requirenent shall include

"ski d- nount ed" and "sel f-contai ned" units.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Balance is the process of inproving the nass
di stribution of the punp conponents in order to

m ni m ze danmagi ng centrifugal forces. No component
can be perfectly balanced. There will always be
sonme renai ni ng unbal ance. The ni ni nrum r ecomended
bal ance grade is | SO grade 2.5. Select an | SO grade
or insert a standard.

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

1 CENTRI FUGAL WATER- CHI LLER PACKAGE

Centrifugal water-chiller assenbly shall be packaged and sel f-contai ned,
and shall include conpressor-condenser, cooler (refrigerant evaporator)
accessories, control panel, and interconponent piping and wiring ready for
field-term nal connections.

Unit and spare parts shall conformto the applicable requirements of AR
550/ 590, ARl 480, and specified requirenents. Energy efficiency ratings
shal |l neet or exceed the full-load efficiency and the integrated part-I|oad
val ue (IPLV) efficiency ratings as described in ARl 550/590 and the
recommended | evel s specified in DOE CE-2 and DOE CE- 6.

2 COVPRESSOR

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: At higher than 3,600 rpm speeds, reeval uate
0.025 millimeter vibration limt. Do not use
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conpressor that will operate at 20,000 or higher rpm

EE R R R R R R R R R R R R R R R R R R R R R O R

Conpressor shall be [single] [nultistage], [direct] [gear-driven]
centrifugal type, with hernetically seal ed, conpressor-notor assenbly.
Mot or wi ndi ngs shall be [refrigerant] [water-cooled]. Rotor assenbly shal
be statically and dynamically balanced to |1 SO 1940-1 -1986, [G6.3] [&.5]
[GL.0] | ]. Shaft main bearings shall be repl aceabl e sl eeve-insert

t ype.

Lubrication systemshall be of the forced-feed type with oil sunp,
hernmetically seal ed notor-driven positive displacement punp, oil filter
and strainer. Q| tenperature shall be thernpostatically controlled. A
nmechani cal |y operated oil supply shall be provided to the bearings during
spin down in event of power interruption. A differential oil-pressure
cutout shall be interlocked with starting equi pnrent and shall allow the
conpressor to operate only when the required oil pressure is avail able at
t he bearings.

Conpressor shall be provided with tenperature-actuated capacity reduction
and shall be of the nultiple radial blade or butterfly-danper type Variable
Frequency Drive (VFD) conpressor notor control to provide automatic
capacity regulation from 100 percent to 10 percent of capacity. Autonmatic
hot - gas bypass shall be provided if required to maintain stable operation
Control system shall include autonatic stopping, when load falls below 10
percent capacity point, and autonmatic unloaded restarting on | oad denmand.
Capacity nodul ation shall be controlled by the tenperature of the water

| eaving the cooler. Unit controller shall be able to maintain

| eavi ng-water tenperature at plus or mnus 0.5 degree F 0.25 degrees C of
t he set point.

.3 CONDENSER

Condenser shall be of the shell-and-tube cl eanabl e-type construction
Condenser shall conply w th ASHRAE- Hdbk SE-SI, Chapter 13, and ASME BPVC
SEC VII1 D1 regarding quality of naterials used, nethods of construction
desi gn of conponents, and testing of materials, assenblies, connections,
and appurtenances. M ni mum wat er-si de working pressure shall be 150 psig
1050 kil opascal, and mnimumrefrigerant-side working pressure shall be
saturation pressure of refrigerant used at 85 degrees F 29 degrees C.
Spaces not subject to ASME code due to size or other limtations shall be
pneurmatically tested at 1-1/2 tinmes working pressure or 45 psig 310

ki | opascal , whi chever is greater

Tubes shall be seam ess copper tubing with integral fins and shall be

i ndividually renpovable fromeither end of shell. Tubes shall be rolled or
brazed into tube sheet. Internedi ate tube supports shall be provided so

t hat di stance between supports does not exceed approximately 3 feet 900
mllineter. Supports shall be fitted to the tubes in a manner that wll
precl ude corrosion, vibration, and abrasion

Wat er boxes or renovabl e el bows shall be fitted and arranged to permt

cl eani ng of tubes w thout disturbing piping beyond el bows. El bows shall be
fl anged- or grooved-coupling type. End bells shall be hinged-nounted.
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NOTE: R-12 is designated as a restricted material .
Use avail abl e substitutes as apply to specifier's
application. CFC s shall be phased out. No new
designs using CFC s al | owed.

EE R R R R R R R R R R R R R R R R I R R R R I R

Unit shall be designed to permt punp-down and isolation of the entire
refrigerant charge within 80 percent of avail able condenser volunme. |If the
unit condenser does not have sufficient punp-down capacity, a separate
punp-out tank shall be provided.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

NOTE: Many present-day nonchromate water treatnent
chemical s degrade at tenperatures as |low as 100 to
135 degrees F 38 to 57 degrees C and tend to
severely foul heat-transfer surfaces. The

di fference between a fouling factor of 0.0005 and
0.001 coul d approxi mate 7 percent of machine
capacity. Cost of unit with 0.001 fouling factor
will be higher and nay be restrictive.

Limting water velocity to 7 feet per second (fps) 2
met er per second could force selection of next
| arger size machi ne.

Tube protectors are usually required at velocities
in excess of 7 fps 2 nmeter per second.

Sel ect one of the follow ng two paragraphs.
Nornmal |y, select the first paragraph

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Condenser performance shall be based on a maxi numwater velocity of 10 feet
per second (fps) 3 neter per second and a fouling factor of 0.001. Design
and construction provisions shall preclude tube failure due to erosion

Condenser performance shall be based on a maxi numwater velocity of 7 fps 2
neter per second and a fouling factor of 0.001

.4 COOLER ( REFRI GERANT EVAPORATOR)

Cool er shall conformto the requirenents specified herein in paragraph
entitled, "Condenser," and the follow ng:

Cool er capacity shall be based on refrigerant suction tenperature in excess
of 32 degrees F O degrees C and a fouling factor of 0.0005.

A frangi bl e safety relief device shall be provided. Device to be piped to
bui | di ng exterior.
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2.5 PURCE SYSTEM

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: R-11 and R 113 are restricted nmaterial s.
Purge system applies only to existing units and
nodi fi cations. An available substitute should be
found and incorporated i nmedi ately.

EE R R R R R R R R R R R R R R R R R R R R R R R R I R

When HCFC- 123 refrigerant is used, a high efficiency purge systemshall be
provi ded and connected to the main refrigeration system \Wen in
operation, the purge systemshall function to automatically renove air

wat er vapor, and noncondensabl e gases fromthe refrigeration systemand to
condense, separate, and return to the systemany refrigerant present
therein. Purge systemshall be nanually or autonatically started and
stopped and shall be assenbled as a conpact unit. Purge system shall be
conplete with operating and safety devices and with an oil separator if
recommended by the manufacturer. Wen a positive-pressure refrigerant is
used by the manufacturer in the basic liquid chiller unit, a purge system

will not be required. Units shall purge no nmore than 0.1 pounds 0.045 kg
of non-condensi bl es.

2.6 CONTRCL AND CONTRCL PANELS

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select the follow ng paragraph only after
checki ng control panel sizes and nunbers to be sure
they can be unit nounted. Sone or all starters may
be nounted in nmotor control center and unit will not
be totally sel f-contained.

Coordi nate with Section 15902 CONTROL SYSTEMS and
el ectrical requirenents

EE R R R R R R R R R R R R R R R R R R R R R R R O R

Water-chilling unit shall be provided with one or nore control panels
contai ning safety and operating devices and i nterconponent piping and
wiring for field termnal connection and fully autonmatic operation

Controls shall be coordinated with automatic tenperature controls systens
and el ectrical work specified and i ndicated. Control panel shall contain
control equi pnent specified, and control equi pnent nornmally furnished and
recomended by the manufacturer for optinmum operation of the system

Control panel itens shall be permanently identified, including at |east the
fol | owi ng:

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: The following are nmanufacturer's standard
itens. |If the last two listed itenms, notor
controllers and NEMA 1 encl osures, are specified
el sewhere, delete fromthis paragraph

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

Refrigerant suction and di scharge pressure gages
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QO | -pressure gages

Pur ge- drum pressure gage

Refrigerant |owtenperature or | ow pressure cutout

Refri gerant high-pressure cutout

Time del ay rel ays

Mot or hi gh-tenperature cutout

Lubricating-o0il high-tenperature cutout if required by equi pnent
Ol differential-pressure interlock

Interlock relays and reset button

Manual / aut omati c sel ector switches and controls for purge punps
Pilot lights indicating position of safety controls

System start/stop provisions with condition-indicating lights
Load-limting device to operate capacity-control mechanism

Cool er refrigerant thernmoneter with well

Main circuit protective and interruptive device

Transfornmers for any other source-voltage requirenents
Terminals for field-installed equi pnent

Mot or controllers

NEMA 250, Type 1 encl osures

The following itens shall be provided as part of the installation:

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Coordinate with drawi ngs. Select, delete, or
suppl enent. These are nornally field-installed by
the Contractor.

EE R R R R R R R R R R R R R R R R R R R R R R R I R

Audi bl e-al arm bel |, 4-inch 100 millimeter dianeter
Chil | ed-wat er and condenser supply-and-return thernonmeters with wells
I ndicating-type chilled-water thernbstat with well

Chil | ed-wat er | owtenperature cutout
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2.

2.

7 MOTORS

Hermetically seal ed notors shall conformto NEMA MG 1 ARl 520 and to
requirenents for nmotors as specified herein

Bearings shall be [oil-lubricated, replaceabl e-sleeve, insertable type]
[ permanently lubricated, rolling el enent type].

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Nornally delete the follow ng paragraph
Review. Limt percent of full-load anperes at which
notor controller overload will trip (105 percent,
trane), gas pressure differential, punps, sprays,
unit capacity, or other. Coordinate with notor
control l er specification and draw ngs.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Mot or shall have two manual ly resettabl e thernal -overl oad protective
devi ces | ocated w thin w ndings.

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Coordinate the following with the follow ng
notor controller specification and draw ngs.
Rewrite as necessary to suit designed size and type
equi pnent .

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

If water-chilled unit or any conponent could be danaged by reverse notor
operation, and when proposed water-chiller unit contains a nechanically
driven lubricating-oil punp, the nanufacturer's responsibility shal

i ncl ude:

Provi di ng reverse-phase rotation protection, if notor controllers are
provi ded as part of package

Indicating in shop drawi ngs that reverse-phase rotation protection is
necessary if notor controllers are in a notor-control center not
provi ded by the manufacturer

8 I NSULATI ON

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

NOTE: Select the follow ng paragraphs only when
specified equipnment is to be provided with factory
insulation. Normally provide for field insulation
of cool er headers.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

Cool er shell and suction piping between evaporator and first stage of each
conpressor unit shall be insulated and vapor-seal ed. Water boxes shall be
insulated to provide for ease of access to heads for inspection and repair
Where notors are the gas-cool ed type, insulation and vapor seal shall be
provi ded on the cold-gas inlet connection to the notor.
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Vapor-seal material shall be nanufacturer's standard color el astoneric
unicellular foamof 1 inch 25 mllinmeter mnimumthickness to preclude
condensati on of anbient noisture on any surface under site-operating
conditions. If unicellular material is black or is otherw se coated, only
pol yvi nyl chl ori de | acquer shall be used for coating. Any coating that
cracks when unicellular material is conpressed shall be renoved and

repl aced with specified coating at no additional expense to the Governnent.

2.9 VI BRATI ON | SOLATI ON

Vi bration isolation provisions shall conformto requirenents specified in
Section 15072 VI BRATI ON | SOLATI ON FOR Al R CONDI TI ONI NG EQUI PMVENT.

2.10 SPECI AL TOCLS

One conplete set of special tools, as recomended by the manufacturer
shal |l be provided for field nmmintenance of the system Tools shall be
contained in a | ocked tool box. Two keys shall be provided to the
Contracting O ficer.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Equi pnent shall be installed as specified, and in accordance with
manuf acturer's recomendati ons.

Listing of Product Installation shall be subnitted for centrifugal chiller
units showing at least 5 installed units, simlar to those proposed for
use, that have been in successful service for a mninumperiod of 5 years.
Li st shall include purchaser, address of installation, service

organi zation, and date of installation

3.2 MANUFACTURER S REPRESENTATI VE

Services of a conpetent factory-trained representative shall be provided to
supervi se the assenbly, charging, testing, and startup of equipnent; in
addi ti on, Governnent personnel shall receive 8 hours of instructions in
proper operation and nmai ntenance procedures. A factory perfornance test

wi Il be conducted on every chiller in accordance with ARl 550/590. Test
will be witnessed by Governnment and Contractor
Contractor shall submt [6] [ ] copies of the Operation and Mai ntenance

Manual s 30 cal endar days prior to testing the centrifugal chiller system
Data shall be updated and resubmitted for final approval no later than 30
cal endar days prior to contract conpletion

3.3 REFRI GERANT AND O L CHARCE

Unit(s) shall be conpletely charged with refrigerant and oil before
operation.
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3.4  ALI GNVENT

Before attenpting alignnent, the contractor will denpnstrate that the punp
does not have any | oad/force inposed by the piping system M ninum

al i gnment val ues (below) are for punp and driver at normal running
tenperatures. Val ues nust be conpensated for thermal growh. Limted
novenent of the punp or driver (commonly known as bolt-bound) nust be
corrected to ensure alignnent capability. Hold down bolts shall not be
undercut in order to perform adjustment.

Shinms shall be comrercially die-cut, without seanms or folds, and be made
of corrosion resistant stainless steel. No nore than four shinms shall be
used at any single point.

Units with drive motor over [7.5][10][15][20][25] hp shall have alignment
jack bolts installed.

Punp and driver may have an internedi ate shaft, spacer, or spool piece
(sonmetines called a jackshaft) Based on the nbtor noni nal operating speed,
the Punp and driver shall be aligned to the follow ng mninum

speci fications:

Speed( RPM C ose- Coupl ed C ose- Coupl ed Spool Piece Angle
Ofset (mls) Angle(mls/in.) (mls/in. @coupling pt.)

600 6.0 2.0 3.0
900 5.0 1.5 2.0
1200 4.0 1.0 1.5
1800 3.0 0.5 1.0
3600 1.5 0.4 0.5
7200 1.0 0.3 0.4

Punp alignnent shall be performed under the direction of the manufacturer's
representative

Final alignnment settings shall be provided as part of the final test data.
3.5 FI ELD TESTI NG

Prior to final acceptance, vibration analysis shall verify punmp and notor
conformance to specifications. Vibration levels shall not be nore than .075
in/sec at 1 tinmes run speed and at punp frequency, and .04 in/sec at other
nmul ti ples of run speed.

Contractor shall use an Fast Fourier Transformer (FFT) anal yzer to neasure
vibration levels. 1t shall have the followi ng characteristics: A dynamc
range greater than 70 dB; a m nimum of 400 line resolution; a frequency
response range of 5 Hz-10 KHz(300-600000 cpm; the capacity to perform
ensenbl e averagi ng, the capability to use a Hanni ng wi ndow;, auto-rangi ng
frequency anplitude; a mninumanplitude accuracy over the sel ected
frequency range of + or - 20%or+ or - 1.5 dB. An accel eroneter, either
stud-mounted or nounted using a rare earth, |ow nass nagnet and sound

di sk(or finished surface) shall be used with the FFT anal yzer to coll ect
data. The mass of the acceleroneter and its mounting shall have mnininal
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i nfl uence on the frequency response of the systemover the sel ected
measur enent range.

Upon conpletion of the installation, and within 60 cal endar days after the
date of initial operation, perfornance tests shall be conducted in the
presence of the Contracting Officer. These tests shall be conducted unti
the performance of the systemis proven, with 8 hours of successfu
operation as a mnimumperiod. Any equi pnent defects or performance
deficiencies shall be corrected, and the tests repeated until performance
is fully satisfactory. Water flows shall be determ ned from pressure-drop
across chiller and condenser, and from punp curves. Calibrated test

i nstrunents shall be provided. Government will provide |oad.

Each unit shall be tested for |eaks under pressure and shall be evacuated
and dehydrated to 35 degrees F 2 degrees C wet bulb, or an absolute
pressure of not over 0.24 inch of mercury 813 pascal

Final test reports shall be provided to the Contracting Officer. Reports
shal | have a cover letter/sheet clearly nmarked with the System nane, Date,
and the words "Final Test Reports - Forward to the Systens

Engi neer/ Condition Monitoring Ofice/Predictive Testing Goup for inclusion
in the Mintenance Dat abase."

-- End of Section --
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